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(57)Abstract: 

PROBLEM TO BE SOLVED: To contrive miniaturization of a 
luminous flux split element and a high- resolution scanning exposure 
by a method wherein a pattern on the surface of a mask is formed 
on a first imaging surface as a first intermediate image, the first 
^intermediate image is formed on a second imaging surface as a 
second intermediate image and with the second intermediate image 
made to image on the surface of a photosensitive substrate, the 
luminous flux split, element is provided in the vicinities of the first 
and second imaging surfaces. 

SOLUTION: A first imaging optical system 4 consists of a reducing 
system having a lens system with a positive refracting power, forms 
a pattern on the surface of a mask 1 on a first imaging surface IP1 
as a first intermediate image IMl and the luminous flux of this 
polarized light is condensed by a lens system 5 with a positive 
refracting power and is incident on a polarization beam splitter 6. 
The luminous flux of the polarized light is directly led to a concave 
mirror 9 as a divergent luminous flux by lens systems 7 and 8, the 
polarized luminous flux rotated at 90 degrees is reflected by the 
splitter 6 and a second intermediate image IM2 is formed on a 

second imaging surface IP2 roughly equimultiply through a lens system 10. A third intermediate image is 
formed from the image IM2 on a photosensitive substrate 12 by a third imaging optical system 1 1 of the 
reducing system having the lens system with the positive refractive power. 
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CLAIMS 



[Claim(s)] 

[Claim l] When carrying out projection exposure, moving this mask and this 
sensitization substrate relatively on a sensitization substrate side, and making the 
pattern on the mask side illuminated by the flux of light from an illumination system 
scan according to a projection optical system, The 1st image formation optical system by 
which this projection optical system forms the pattern on this mask side in the 1st 
image formation side as the 1st medium image, The scan aligner characterized by 
having prepared the flux of light division component which has the 2nd image formation 
optical system which forms this 1st medium image in the 2nd image formation side as 
the 2nd medium image, and the 3rd image formation optical system which carries out 
image formation of this 2nd medium image on this sensitization substrate side, and 
divides the flux of light near this 1st image formation side or the 2nd image formation 
side. 

[Claim 2] Said 1st image formation optical system is the scan aligner of claim 1 
characterized by constituting a cutback image formation system with the lens system of 
forward refractive power, and for said 2nd image formation optical system constituting 
the lens system of negative refractive power, and an abbreviation actual size image 
formation system with a concave surface mirror, and said 3rd image formation optical 
system constituting the cutback image formation system with the lens system of 
forward refractive power. 

[Claim 3] Said flux of light division component is claim 1 or the scan aligner of 2 
characterized by consisting of the prism block or the plane -parallel plate. 
[Claim 4] Said projection optical system is the scan aligner of claim 1 characterized by 
constituting the cutback system, synchronizing said mask and said sensitization 
substrate with the velocity ratio corresponding to the projection scale factor of this 
projection optical system, making it scan, and carrying out projection exposure. 
[Claim 5] The manufacture approach of the device characterized by manufacturing the 
device using claims 1, 2, and 3 or the scan aligner of 4. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention is used for a lithography process among 
the processes which manufacture devices, such as display devices, such as imaging 
devices, such as semiconductor devices, such as IC and LSI, and CCD, and a liquid 
crystal panel, and the magnetic head, using the hght of a vacuum-ultraviolet field from 
ultraviolet [ with a wavelength /, such as excimer laser, / of 150nm ■ about 300nm ], 
concerning the manufacture approach of a device of having used a scan aligner and it, it 
is suitable. 
[0002] 

[Description of the Prior Art] In recent years, high integration of semiconductor devices, 
such as IC and LSI, is gathering acceleration increasingly, and progress of the ultra-fine 
processing technology of the semi -conductor wafer accompanying this is also 
remarkable. The circuit pattern image of a mask (reticle) is formed on a sensitization 
substrate according to a projection optical system as this ultra-fine processing 
technology, and the cutback aligner (stepper) which exposes a sensitization substrate by 
the step-and-repeat method is proposed [ that it is various and ]. 

[0003] In this stepper, it imprints by carrying out cutback projection of the circuit 
pattern on reticle through a projection optical system with a predetermined cutback 
scale factor at the position on a wafer side, and after one projection imprint termination, 
the step which predetermined carries out amount migration of the stage where the 
wafer appeared, and imprints again is repeated, and the whole wafer surface is exposed. 
[0004] Recently, the aligner of the step using the scanner to which high resolution is 
acquired and a screen size can be expanded, and a scanning method is proposed [ that it 
is various and ] among these projection ahgners. In the ahgner of this step and a 
scanning method, it has a slit- like exposure field and exposure of a shot is performed by 
scanning reticle and a wafer. And after scan exposure of one shot is completed, the step 
of the wafer was carried out to the following shot, and it has started exposure of the 
following shot. This is repeated and the whole wafer is exposed. 

[0005] A twice as many scan aligner, such as having used the reflective projection 
optical system conventionally, as this is improved, the catadioptric optical system which 
combined the reflective component and the refraction component with the projection 
optical system is used, or the scan aligner of the projection formula which carries out 
the relative scan of both a mask stage and the stage of a sensitization substrate with the 
velocity ratio according to a cutback scale factor is proposed [ that it is various and ] 
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using the cutback projection optical system constituted only from a refraction 
component. 

[0006] For example, in JP,63- 163319, A, the cutback projection optical system which 
combined the reflective component and the refraction component is proposed. And the 
scan exposure method using this projection optical system is announced as a scan 
aligner of the projection formula of a step & scanning method from SVGL. When it takes 
into consideration big screen ization accompanying detailed izing of IC or LSI, such a 
scan aligner attracts attention in that big screen ization can be carried out without 
giving a load to a projection optical system, and if it is possible to take the large 
scanning zone of a mask stage and the stage of a sensitization substrate, big 
screen-ization of it will be theoretically attained to where. 

[0007] Drawing 6 is the important section schematic diagram of the conventional scan 
aligner. 

[0008] In this drawing, the mask 101 is being fixed to the mask stage 102 by vacuum 
adsorption etc. The mask 101 has on space the function which carries out a parallel 
displacement to right and left, and is controlling the motion by length measuring 
machines (un- illustrating), such as a laser interferometer. According to the flux of light 
from the illumination -light study system 112, a mask 101 top is irradiated, and it is 
condensed by the lens system 103, the flux of light OP with the subject-copy pattern of a 
mask 101 is reflected by the mirror 104, and it is condensed by the lens system 105, and 
the flux of hght of only a predetermined polarization component passes a polarization 
beam splitter 106, and is led to the concave surface mirror 108 through lambda/4 plate 
107. The flux of light OP reflected by the concave surface mirror 108 passes along 
lambda/4 plate 107 again, thereby, it reflects by the polarization beam splitter 106 
shortly, and the flux of light OP is carrying out image formation of the subject-copy 
pattern information on a mask 101 on the sensitization substrate 110 through the lens 
system 109, in order to have the polarization direction rotated 90 degrees to the 
polarization direction which passed the polarization beam splitter 106. 
[0009] The sensitization substrate 110 is fixed to the sensitization substrate stage 111 
by vacuum adsorption etc. The sensitization substrate stage 111 has the function which 
carries out a parallel displacement to right and left on space as well as a mask stage 102, 
and is controlling the migration by length measuring machines (un-iUustrating), such 
as a laser interferometer, too. the time of scan exposure this mask stage 102 and the 
sensitization substrate stage 111 - the scale factor of a projection optical system 
(103-109) -■ the big screen field is imprinted to the sensitization substrate 110 by 
making it move simultaneously at the rate which gave the relative difference of 
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difference. 
[0010] 

[Problem(s) to be Solved by the Invention] In the scan aligner using the cutback 
projection optical system shown in drawing 6 , the flux of light which carries out 
incidence to the concave surface mirror 108, and the flux of light reflected by the 
concave surface mirror 108 are separated by using a polarization beam splitter 106. And 
according to the lens system 109, the flux of light reflected by the concave surface 
mirror 108 has taken directly the configuration which carries out image formation of 
the subject-copy pattern information on a mask 101 on the sensitization substrate 110 
through the polarization beam splitter 106. For this reason, the path of the flux of light 
which goes to a polarization beam splitter 106 from the concave surface mirror 108 
became large, and there was an inclination which the size of a polarization beam 
splitter 106 enlarges. 

[OOll] If a beam splitter [ that it is large-sized as a flux of light division member (large 
area) ] is generally used, the following troubles will arise. 

- Manufacture of ** material and homogeneous maintenance of an optical property 
become difficult. 

- The image formation engine performance deteriorates with the heterogeneity of the 
reflection factor distribution in a beam splitter side. 

- The image formation engine performance deteriorates with the heterogeneity of the 
absorption coefficient distribution inside a beam splitter. 

[0012] Moreover, although the glass thickness of a projection optical system needed to 
be reduced since the optical absorption of ** material was large when the fight source 
which attains to a vacuum ultraviolet from ultraviolet [ with a wavelength /, such as 
excimer laser, / of 150nm - about 300nm ], and emits the light of a wavelength region 
was used, it was not desirable to use a large-sized beam splitter also from the viewpoint. 
[0013] In case this invention carries out reduced projection exposure of the subject-copy 
pattern on a mask side on a sensitization substrate (wafer) according to a projection 
optical system, scanning this mask and a sensitization substrate relatively, while it 
constitutes this projection optical system fi*om two or more image formation optical 
system set up appropriately Attaining the miniaturization of a flux of light division 
component by arranging the flux of hght division component which divides the flux of 
light in the location where the diameter of the flux of hght in an optical path becomes 
small It aims at offer of the manufacture approach of the device using the scan aligner 
and it which can carry out scan exposure of this subject copy pattern by resolving power 
high on a wafer side. 



[JP,09-312254,A] 
Page 5 of 11 



[0014] 

[Means for Solving the Problem] When carrying out projection exposure, the scan 
aligner of this invention moving this mask and this sensitization substrate for the 
pattern on the mask side illuminated by the flux of light from an illumination system 
(11) relatively on a sensitization substrate side according to a projection optical system, 
and making it scan, The 1st image formation optical system by which this projection 
optical system forms the pattern on this mask side in the 1st image formation side as 
the 1st medium image, It has the 2nd image formation optical system which forms this 
1st medium image in the 2nd image formation side as the 2nd medium image, and the 
3rd image formation optical system which carries out image formation of this 2nd 
medium image on this sensitization substrate side, and is characterized by having 
prepared the flux of light division component which divides the flux of light near this 1st 
image formation side or the 2nd image formation side. 

[0015] Especially (i l l), said 1st image formation optical system constitutes a cutback 
image formation system with the lens system of forward refractive power. Said 2nd 
image formation optical system constitutes the lens system of negative refractive power, 
and an abbreviation actual size image formation system with a concave surface mirror, 
and said 3rd image formation optical system constitutes the cutback image formation 
system with the lens system of forward refractive power, (1-1-2) Said flux of light 
division component consists of the prism block or the plane-parallel plate, (1-1-3) It is 
characterized by for said projection optical system constituting the cutback system, 
synchronizing said mask and said sensitization substrate with the velocity ratio 
corresponding to the projection scale factor of this projection optical system, making it 
scan, and carrying out projection exposure etc. 

[0016] The manufacture approach of the device of this invention is the above-mentioned 
requirements for a configuration (l-l), or/and (l-l-l) - (1-13). It is characterized by 
having the phase which imprints a device pattern on a sensitization substrate using a 
scan aligner given in any 1 term. 
[0017] 

[Embodiment of the Invention] Drawiag 1 is the important section schematic diagram of 
the operation gestalt 1 of the scan aligner of this invention. 

[0018] In this drawing, 1 is a mask, and the subject copy pattern is formed on the field, 
and it is illuminated by the flux of light of the direct polarization from an illumination 
system 15. The illumination system 15 has various kinds of optical members, such as a 
condenser lens for carrying out homogeneity lighting of the light source means and 
mask 1 which emit the flux of light in a vacuum -ultraviolet field from ultraviolet [ with 
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a wavelength /, such as excimer laser, / of 150nm ■ about 300nm ]. 

[0019] The mask 1 is being fixed to the mask stage 2 by vacuum adsorption ete. The 
mask stage 2 has on space the function which carries out a parallel displacement to 
right and left, and is controlhng the motion by length measviring machines, such as a 
non-illustrated laser interferometer. 3 is a mirror and carries out the reflective 
deflection of the flux of light OP from a mask 1. 4 is the 1st image formation optical 
system, consists of a cutback system with the lens of forward refractive power, and 
forms the 1st medium image IM 1 in the 1st image formation side IP 1 for the pattern 
on the 1st page of a mask through a mirror 3. 

[0020] Incidence of 5 is carried out to the polarization beam splitter 6 as a flux of light 
division component which condenses the flux of light from the 1st medium image IM 1 
which is the lens system of forward refractive power and was formed in the 1st image 
formation side IP 1, and consists of a prism block. 7 is a lens system and has the lens of 
negative refractive power, the polarizing plate, lambda/4 plate, etc. 8 is the lens system 
of forward or negative refractive power. The light guide is carried out to the concave 
surface mirror 9 by lens systems 7 and 8 by making the flux of light of the direct 
polarization from a polarization beam splitter 6 into the divergence flux of hght. The 
concave siirface mirror 9 is carrying out the condensing echo of the flux of light from 
lens systems 7 and 8. 

[0021] A condensing echo is carried out by the concave surface mirror 9, since the 
polarization condition serves as the polarization flux of light rotated 90 degrees, it 
reflects by the polarization beam splitter 6, and incidence of the flux of light which 
passed lens systems 8 and 7 is carried out to the lens system 10 this time. The 2nd 
medium image IM 2 is formed in the 2nd image formation side IP 2 at abbreviation 
actual size from the 1st medium image formed in the 1st image formation side IP 1 by 
the flux of light which passed the lens system 10. Lens systems 5, 7, 8, and 10 and the 
concave surface mirror 9 constitute an element of the 2nd image formation optical 
system 16 of unit systems, 

[0022] 11 is the 3rd image formation optical system, consists of a cutback system with 
the lens system of forward refractive power, and forms the 3rd medium image on the 
sensitization substrate (wafer) 12 which applied the resist from the 2nd medium image 
formed in the 2nd image formation side IP 2. The 1st, 2nd, and 3rd image formation 
optical system 4, 16, and 11 constitutes an element of a projection optical system. 
[0023] 13 is a holder and holds the sensitization substrate 12 by vacuum adsorption. 14 
is a sensitization substrate stage and is laying the holder 13. The sensitization 
substrate stage 14 has the function which carries out a parallel displacement to right 
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and left on the space which is this direction synchronizing with a mask stage 2, and is 
controlling the migration by length measuring machines, such as a non-illustrated laser 
interferometer, too. 

[0024] With this operation gestalt, a polarization beam splitter 6 is arranged between 
the lens systems 5 and lens systems 7 to which the diameter of the flux of light becomes 
comparatively small in the optical path between the 1st image formation side IP 1 and 
the 2nd image formation side IP 2, and the miniaturization of a polarization beam 
splitter 6 is in drawing by this. Moreover, by producing the aberration to which the 
above-mentioned aberration and a sign reversed many aberration produced in the 1st 
image formation optical system 4 and the 3rd image formation optical system 11 
according to the 2nd image formation optical system 16, the PETTSU bar sum is 
decreased and the flat image surface is formed substantially. 

[0025] the actual scan exposure in this operation gestalt - a mask stage 2 and the 
sensitization substrate stage 14 - the cutback scale factor of the whole projection optical 
system - the scan exposure imprint of the pattern of the big screen field on the 1st page 
of a mask is carried out at the sensitization substrate 12 by making it move 
simultaneously at the rate which only difference gave the relative difference. 
[0026] In this operation gestalt, as for the cutback projection scale factor N as the whole 
projection optical system, it is desirable that it is between 1 / 2 - 1/20, and it is setting it 
to one fourth as a whole with this operation gestalt. In this case, in the cutback scale 
factor of the 1st image formation optical system 4, the cutback scale factor of a 1/2 twice 
as many abbreviation as this and the 2nd image formation optical system 16 is 
considering the cutback scale factor of abbreviation actual size and the 3rd image 
formation optical system 11 as a 1/2 twice as many abbreviation as this. Therefore, 
when NAby the side of an image is 0.6, the 2nd image formation optical system 16 is 
committed as abbreviation actual size image formation of NA=0.3, and NAby the side of 
a mask serves as abbreviation 0.15. 

[0027] The above-mentioned cutback scale factor N can be changed into the cutback 
scale factor of other arbitration as a whole, without spoiling optical-character ability by 
changing the cutback scale factor of said 1st and 3rd image formation optical system. 
[0028] Moreover, in this operation gestalt, includiag the forward dioptric lens 
component, the 2nd image formation optical system 16 is considering as the 
configxiration in which the 3rd image formation optical system's 11 contains the forward 
dioptric lens component including the lieberkuhn and a negative dioptric lens 
component, and the 1st image formation optical system 4 has compensated the PETTSU 
bar sum between each image formation optical system in the whole system, and is 
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performing amendment of a curvature of field, and amendment of chromatic aberration 
good. Moreover, the aberration (coma etc.) which can be amended by each image 
formation optical system is amended according to an individual as a matter of course. 
[0029] In addition, you may constitute from a beam splitter which consists of a half 
mirror instead of a polarization beam splitter 6 using the flux of light which does not 
have a polarization property as illumination hght from an illumination system 15 in 
this operation gestalt. 

[0030] Drawing 2 is the important section schematic diagram of the operation gestalt 2 
of this invention. 

[0031] It differs in that the polarization beam splitter 21 which consists of a 
plane parallel plate as a flux of light division component instead of the polarization 
beam splitter to which this operation gestalt changes from a prism block compared with 
the operation gestalt 1 of drawing 1 is used, and other configurations are the same. 
[0032] According to this operation gestalt, the polarization beam splitter was 
transposed to the small parallel plate 21, and the effectiveness that a fabrication is easy 
and reduction-ization of a cost cut and glass thickness can moreover be measured by 
this has been acquired. 

[0033] Drawing 3 is the important section schematic diagram of the operation gestalt 3 
of this invention. 

[0034] This operation gestalt should be carrying out cutback formation of the 1st 
medium image IM 1 for the pattern on the 1st page of a mask in the 1st image formation 
side IP 1 compared with the operation gestalt 1 of drawing 1 according to the 1st image 
formation optical system 4 which has the lens system 30 of forward (al) refractive power, 
the lens system 31 of negative refractive power, and the lens system 32 of forward 
refractive power. 

[0035] (a2) the lens system 8 of negative refractive power, and the 2nd image formation 
optical system which has the concave surface mirror 9 - the 1st medium image IM 1 of 
the 1st image formation side IP 1 - the 1st image formation side IP 1 and abbreviation 
- carry out actual size formation of the 2nd medium image IM 2 in the 2nd image 
formation side IP 2 of the same location. 

[0036] (a3) Carry out cutback formation of the 3rd medium image on the 12th page of a 
sensitization substrate by the 3rd image formation optical system 11 which has a lens 
system 33, the lens system 34 of negative refractive power, and the lens system 35 of 
forward refractive power for the 2nd medium image of the 2nd image formation side IP 
2. 

[0037] (a4) Form the polarization beam splitter 32 into the optical path between the lens 
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systems 31 and lens systems 33 which constitute the 1st image formation optical system 
4 (inside of the optical path between the lens systems 33 and lens systems 34 which 
constitute the 3rd image formation optical system 11). 

It gets down that it is ****** and other configurations are the same. With this operation 
gestalt, the same effectiveness as the operation gestalt 1 has been acquired by the above 
configxirations. 

[0038] Next, the operation gestalt of the manufacture approach of a device of having 
used the scan aligner which gave [ above-mentioned ] explanation is explained. 
[0039] Drawing 4 is the flow chart [ semiconductor devices / (semiconductor chips, such 
as IC and LSI, or a liquid crystal panel, CCD etc.) ] of manufacture. 

[0040] In this operation gestalt, the circuit design of a semiconductor device is 
performed at step 1 (circuit design). The mask in which the designed circuit pattern was 
formed is manufactured at step 2 (mask fabrication). 

[0041] On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using 
ingredients, such as silicon. Step 4 (wafer process) is called a before process, and forms a 
actual circuit on a wafer with a lithography technique using said mask and wafer which 
were prepared. 

[0042] The following step 5 (assembly) is called an after process, is a process 
semiconductor-chip ized using the wafer produced by step 4, and includes processes, 
such as an assembly process (dicing, bonding) and a packaging process (chip enclosure). 
At step 6 (inspection), the check test of the semiconductor device produced at step 5 of 
operation, an endurance test, etc. are inspected. A semiconductor device is completed 
through such a process and this is shipped (step 7). 

[0043] Drawing 5 is the detailed flow chart of the wafer process of the above-mentioned 
step 4. 

[0044] At step 11 (oxidation), the front face of a wafer is oxidized first. An insulator layer 
is formed in a wafer firont face at step 12 (CVD). At step 13 (electrode formation), an 
electrode is formed by vacuum evaporationo on a wafer. Ion is driven into a wafer at 
step 14 (ion implantation). A sensitization agent is applied to a wafer at step 15 (resist 
processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is 
carried out with said explained aligner at a wafer. 

[0045] The exposed wafer is developed at step 17 (development). Parts other than the 
developed resist are shaved off at step 18 (etching). The resist which etching ended and 
became unnecessary is removed at step 19 (resist exfoliation). A circuit pattern is 
formed on a wafer by carrying out by repeating these steps multiplex. 
[0046] In addition, if the manufacture approach of this operation gestalt is used, the 
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device of a high degree of integration can be manufactured easily. 
[0047] 

[Effect of the Invention] In case reduced projection exposure of this mask and the 
sensitization substrate is carried out according to this invention, scanning the 
subject-copy pattern on a mask side relatively on a sensitization substrate (wafer) 
according to a projection optical system as mentioned above While constituting this 
projection optical system from two or more image formation optical system set up 
appropriately Attaining the miniaturization of a flux of light division component by 
arranging the flux of light division component which divides the flux of light in the 
location where the diameter of the flux of hght in an optical path becomes small The 
manufacture approach of the device using the scan aligner and it which can carry out 
scan exposure of this subject-copy pattern by resolving power high on a wafer side can 
be attained. 

[0048] The 1st image formation optical system which forms the 1st medium image of a 
subject-copy pattern for a projection optical system especially according to the scan 
aligner of this invention, By constituting from 2nd image formation optical system 
which forms the 2nd medium image from the 1st medium image, and 3rd image 
formation optical system which carries out image formation on said sensitization 
substrate from the 2nd medium image, and preparing a beam splitter near the 1st or 
2nd medium image Reduction ization of the total thickness of an image formation 
engine -performance improvement and a projection optical system by the 
miniaturization of a beam splitter is attained. 

[0049] Moreover, it is made easy that said 2nd image formation optical system is 
considering as the configuration of an abbreviation actual size image formation system 
including the lens system of the lieberkuhn and negative refractive power, amends 
substantially aberration including the chromatic aberration produced in said 1st and 
3rd image formation optical system good, and carries out scan exposure of the projection 
image of a mask for a predetermined projection scale factor on a sensitization substrate. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The important section schematic diagram of the operation gestalt 1 of this 
invention 

[Drawing 2l The important section schematic diagram of the operation gestalt 2 of this 
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invention 

[Drawing 3l The important section schematic diagram of the operation gestalt 3 of this 
invention 

[Drawing 4l The flow chart of the manufacture approach of the device of this invention 
I Drawing 51 The flow chart of the manufacture approach of the device of this invention 
[Dra wing 61 The important section schematic diagram of the conventional scan aUgner 
[Description of Notations] 

1 Mask 

2 Mask Stage 

3 Mirror 

4 1st Image Formation Optical System 

5 Lens System 

6, 21, 32 Flux of light division component 

7 Optical System Containing Polarizing Plate and Lambda/4 Plate 

8 Lens System 

9 Concave Mirror 

10 Lens System 

11 3rd Image Formation Optical System 

12 Sensitization Substrate (Wafer) 

13 Sensitization Substrate Holder 

14 Sensitization Substrate Stage 

15 Illumination System 

16 2nd Image Formation Optical System 
31, 33, 34 Lens system 
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^vv^^y^-jimizmm^n^mz^m^tyCDx^ 

[0 0 0 2] 

[t;e3i^cDg^] I c, ls i#<D#^^^A-rx 
> K u tr- h:^^xm^'r^m4^m^m (x^ 

[0 0 0 3] C(DXy^y/'^—\,Z:^\^^X\t. U^^)l±<0 

i.x^ji/\m±<Dm^(D^m\zm^^ hx^w^n 
m^<Dmi^mhxnzm^^ffo:^^yx^mKi^Mi.x 



[0 0 0 4] c:n^CDSJ^®7l£^®(D-5-^gifi-etiii5^ 

^tr;&^^§6n. R'::>mm^^x^ih±x^^^^mm^ 
ffl V X 5" > K x^ ^ >:^^<D^5fe^M?&^a>^ t 

T^fi ^7 r>x/\ t ^^S-r ^ ^ cJ; 0 fro T I. i 
•So "tLXl-DiDzyayhCDM^mmmj-r^h. ^ 
X./\\rA<Di^3yh\Z7s^yXL. :k<^iyBv h(Dmyt 
^mPhLX\^>^. rn^^0jgLT':>xA±^c7)^>t^ 

[0 0 0 5] t;^3t^ci:0^l*^7^#m^ffil^fc^fg(^^ 

[0 0 0 6] mA.\ti^mme3-i 6331 

mf)^m^nx\^^^o ^LxzicD^^^^^m^^rz^ 

^^(D^^mymmti.x^^:^nx\.^^. :i<d^z> 
^M^m^mit. I c-^L s I (Dmmitiz^^imm 
it^^mi^Tzm^. ^m^mizmM^^z.~r^z:kmm 
^^mmx^^.^^xtim^nx^o. -^y.^x^r-vh 

[000 7] a6«^3^5^<0^lE^^M(7)^^fmB&^T 
[0 0 0 8] l^^tC^fctiT, VXi7 1 0 KiTX^XT^ 

— i^i 0 2tc^^®^^d:<H-r@^^n-rvi^o -^x^ 1 
0 i(iMM±T'^;&tc¥ff^i!i-r^^B^^^L.X43 0. 

v~^^ww^m(Dmmm (p^mm x^<mi^^wm\. 

TVi^„ M^^^^l 1 2iS^i^(h^\Z^-DX'^X^ 1 

0 1 ^X^7 10 1 ooiESA^— >^#L;rc 
7^op(iu>x^i 0 3-r^5i^^n. 5^-1 0 4-r 

^Mb. U>XI^1 0 5T^7t$n. ^^<0^3t^rE5)^0 
^C031^7:ii{m3tti-AX:/U 1 0 6 A/ 
4^1 0 7^^T[H1M5^-1 0 StC^^^n^o EIM^ 
^-10 8TM#^L;^^^OP«l?UCAX4^1 0 7^ 

so. :in(Ccfc07t^opfi^^ti-Axyu^>^i 0 

6 €riij^L;^c<l7t^rS3tC^bT 9 0^[El^b^cil5fe>&[&I 
€:^t?.i:-9t';:c^^, ^^tiil7iet'-AXX'J^;/^l 0 
6T^|^b, U>XI^1 0 9 ^^Tiit3^S^ 1 1 0±IC 
-v'Xi? 1 0 1 cDI^SlA5'->1t^^l^^bTl^^o 

[0 0 0 9] mmwix \ ^\mimwix^-v\ 1 1 
\zn^mmf^Exw^\.x\^^. mtw&LX'r—vx 1 

1 (^vx^7x-7"-i^ 1 0 2 <hI^^tc)^®JiT^;&t;iW 



(3) 



*^^¥9 - 3 1 2 2 5 4 



ti, ^KD-^Ts^T^^—i^ 10 2 h^yt^m7.^—zy 1 1 
1 ^j^Tt^^ (10 3-109) <^fg^M5^©ta>t* 

[0 0 10] 

ij.^>S7_l 0 e^^fflT^ClihtCcfcOIHIS^^-l 0 8 

izxm-r^ymt^<Dmm^^-i osizKm^n^^ 

^^^^^LTl^^o ^LT[HI®^^-1 0 8T^tt$ 
n;^C7^7:i^7l£f-A7;yU^y5^-l 0 6^^i.XU> 

xmi 0 9tc.ko> fig^. mymul i o±tc-^x^^ i 

^-1 0 6tcf^n3i^-55t^o@7)^:*:^<^0> Mt^H-A 
[0011] -H^tc. 7^5^#J^<hLT:k:^ (^M 

(3 J: 0 SS^iit&^^^^fh b T < ^ o 

[0 0 1 2] X. X^S^VU— im<0^:^l 5 Onm- 
3 0 0 nm^^©^^75^^^^^tC^^rX^:^J^crD^^ 

^^z^^^(Dm^m^i&m-^^^>^£-m^^$>^:^^. t 
<Dm!^.t^ ^ ^:km<D t:- AX -f u ^- zl t 

[0 0 13] ^mmn'^7.^m±<Dmm/^i5^->^^^ 
yt^m\zj:r)mytmm ±izm'^:^^hm^ 
m^^Mmz^^Lum^m^^^^mm-^miz. 
m^^m^mm\zm^vrzm^(oum^^xm^r^ 

So 

[0 0 14] 

( 1 - 1 ) B^?g^;<i^60031£^TB15gb;tvx^®_hO/1 



m 1 ^^Mtc^ 1 ^mmti^xm^r^m i 
^> ^^i4^rpm^m2^^ffitc^24»rpm^LT?^^£ 
r^m2^^myt^^.. 'tLxmm2^mm^^m^mm 
m±lz^^m^it^^3^myt^J^^mhxi6D . mmi 
^mm'K\^m 2 ^mmi&m\zym^^m^^^'m^mm 

[ooi5]!j#ic, (1-1-1) mmmii^m^mtiEo) 

mmti<Di^>xm^^vrzm^h^m^^m^Lxu^z: 
(1-1-2) HirfH7t^^fij^^{5>^uxAyn^y^xti 

¥fT¥®^ci:Ofi£oTt^S;i^:> (1-1-3) mJlB^j^^^ 

x^M^i±x^m^Lx\^^^z:^m^!^m^i.x\^^ 

So 

[0 0 16] ^^g^oo5'/\''fXf7D^ii::&i^(S, Bifj^cD^ 
^mn- (1-1) (1-1-1) -(1-1-3) CDUT 

[0 0 17] 

[00 18] [^^(CiSl^^T. Iti-TX^^T'^O. ^(DM 

±^zimm/^^->t}m^^nx^*)^ mm^ib^^^ 
(Dmm^yt(Dytmxmm^nxi^^. mm^i stsx^^ 

->VL^— -tf^ODt^S 1 5 0 nm— 3 0 0 nm^^o^^^^ 

(D^u^^mi^xi^^^. 

[0 0 19] -^x^ i^z-^:;K^:^y^'-i^2\zM^mmu 

^xm^-^tlXl^^^a '^X^:7^y^-i^2Umm±X^:^ 

iz^n^wj-t^mm^^vx^o. ^m^(Du—^^m 
sfm(om\m^xt(owj^^mmi.x\.^^. 3\i^^-x 
abo, v;^^ id^e^OTt^op^SM^r^^-frxviSo 

^^LTH 1 I p 1 1 ^mm I M 1 ^m^iy 

[0 0 2 0] 5tiiEco®iFT:^(DU>x^-e^o> mi^ 
I p 1 izm^LTzm 1 4»rBm i m i f)^^<Dytm^m 

Tiebxyj XA^ □ ^ J: OfiKS^t^^fi^^a: LTCO 
mt'-A7;yU:y^-6tzAlt$i±T^iSo 7UU> 

x^T'^0, M<Dmmti(Du>x. m^WL^i.x;iy4 
^^^^LTi^So 8HiEXt^:&(^®i?T:^(DU>X^-e 
^So U>X?^7. 8Tii7tt:-AXy'J'>^-6;5^^ 

(^Tl^^So [HI®5^-9tiU>X^7, 8:;5^b<7D>^^^ 



(4) 



!^m^9-3 1 2 2 5 4 



[0 0 2 1] \}nm^^~9x-mti^mL. u>x^8, 

mMLfzyt^x^ 1 mwiW I p 1 izm^Lf^m i ^mm 
cfc 0 ^ 2 ^mm iP2tzm2^mmiM2 ^mmmzm 

j,zm^hrzm2^mmj: o uv;^ h^^^b^c^3^^ 
(•:7x/\) I 2±\zm3^mm^m^Lx\.^^. mi. 
m2. msf^myt^m4. le. ik^^^^^cd- 

[0 0 2 3] i3\tu^mx$>K^. m^mi2^m^ 

U'-if^mmm<Dmmmx^mi.x\.^^. 
[0 0 2 4] :^mmmx\:s.myt}d~M.7.:/^j ^y^—e 
1 I p 1 t.'m2^mm i p 2 i:CDrsioD3t!^4' 

-r. 7t^il:fi^ttlS6^/jN^<75:^U>X^5tU>X^7 

^m^vx^^^. 

[0 0 2 5] :^mmmm\z^n^^m<DM^ytx\^. 
vx^x^->?2i^7feSfe:^^->?i 4^, ^7^^ 

[0 0 2 6] :^m^mm\z^^^x. is^m^^^w^i. 

TcO^/h^fg^Nd 1 / 2 - 1 2 0 (Dfmz:^^ <t 
;5^^L<. ;*:|llfi?^^T«^^a:bTl/4<hLXt.i 
CKD:^^. llli|gil7ie^^4CD^/iNi^^Ei^l/^2 

7t#^l l<^^/h^^«B&l/2^^:LTt.^^o 

NA=o. ^<Dmmm^^^t.l.xm^. '^%^m(D^A 

tSSSO. 1 5<h;^-3Tl^^o 

[0 0 2 7] ±iscD^/h^^N(i, mdMimsmz^^ 
mt^o zL tu<. ±^t Lxm<D^M<Dmn>^i^mizmE 

^^:zL^^mx^^^ 

[0 0 2 8] ^rz:^mmmmjz:H\^^x^:i. ^i^myt^ 



^mi ii^JEcommuyx^^^^/vxi^'^^m^h't^ 
c iiT, ±mz:$5i^^x^^myt^mm<o^^y y/^-jm 
^mmi.x^K>. i^mm^(omiERU^i^^<DmjE^^ 
mznti-Dxi^^^o X. ^^myt^mxmiEx^^f^m 
o^m) it. mm(D;zL^:i.xmmizmiEi.xi^^^^ 
[0 0 2 9] ^mmmmiziii^^xmmmi s^^^bo) 
mmyt^i.xM^^(Dy3:\^^^'^^mi^^xm^\d-A7. 

yj y^-^vm^i.xhjkh^ 
[00 3 0] m 2 u^mmcommmm 2 cDw^mmx 

[0 0 3 1] y^mmmmMm 1 (ommmm 1 ^zit^x-/ 

0 \z^^%m^h\^xmiwmkh^^^^mt\L-h. 

XXU^y:$'-2 l<^ffltiTl.^^.^7&Wci:oT*5 0. ^CD 

[0 03 2] ^mmemzX^tVil. ^T^b'-AXT^^U 
5'-^/hMcD^^*S2 ltcM#^^> cntcJ:oT^ 

[00 3 3] m3\%'^m.m(iy^mm3<jmwm^mx 
[0 034] 1 (n^mm. 1 tcit^T. 

(al) iE(Dig^:^®l/>Xl^3 0. M<Dmmti(DU> 

xmsi. ^i.xiE<Dmi^t!<Du>xm3 2^^^m 
ji^^M I p 1 tz^ 1 ^mm I M 1 ^m^hm^i.xi>^ z: 

to 

[0 0 3 5] (a 2) M<Dmmti<Du>xmBiimm^ 

^- 9 ^^^^ 2 i^^^^xm 1 I P 1 

1 ^mm I M 1 1 I p 1 ^mmc^m<Dm 2 
i^mm I p 2 (cn 2 ^mm i m 2 ^^^j^^^lti.^^ ci 

[0 0 3 6] (a3) ^2^^®I P2CD||2>4'rBm^ 
U>X^3 3. M<omm^<DU>X^3 4. -^LTIEcO 

ii^;^<D 1/ yx^ 3 5 ^ WT^^ 3 mm^m 1 1 
7^£S^i 2m±^zm3^r^m^m^hm^i.xi^^zt. 
[0 0 3 7] (a 4) ml^^m^m4^m^t^u> 
xm 3 1 i u >X5^ 3 3 ^:<Dm<D^^ (m 3 

m 1 1 ^^r^JsKT^ U>X^ 3 3 t U >Xm 3 4 ^(Df^CD 
7^^) tcmii-AXyU:yi5'-3 2^^ttTU^Cl 

(to 

mx\m±<D^z)rj:m^^zj:D^mmmi iimm(D9j}M 
^mxi^^^ 

[0 0 3 8] :k\z±mmmvrz^Mm^mm^mmi^rz 

[0 0 3 9] Il4tj:4^#^5"A-rx (IC-^LSI^CD 



(5) 



f^m^9-3 1 2 2 5 4 



[0 0 4 1] — X^-yT'a (*>XA^j^ TiivU 
(•^x/Nyn-trT.) \^m-lMt.m^n. mifBffl^L;tv 

7.i7<hr>XA^ffiViT'J V^^^:7^^t-^oT'>X/\ 

[0 0 4 2] :^(D7.v^-j':f^ (mm ti^XgtPft^ 
7.^^:/7'4tCck-3Tf^©^n;t^X/\>^^l.iT¥^ 

[0 04 3] a5.ti-hl5X5^^y-7'4CDr>X/Nynir>^or) 
[0 0 4 4] ^^^^y-fX 1 (^ft) -efi-i^XACD^ 

M^^fb^-ti-^o ;:<.5^^y:/i 2 (cvd) -r{i»>xn^ 

'^X/NiJcm^^^^tCioTJ^^^^o T.^y'fl^ 
u/3^15 •r(i'>X/\tr^7^J^^:f»i-r 

6 mm x\XB^mmi.rzmymm\z 

cfc o T VX ^ <7)tmgSM^- >^'>XA(Cj|^fd^^-r^» 

[0 0 4 5] X^^>:/1 7 (^^) T{i^7tbfc'>XA 
^^^-r^o XT^^y;/! 8 (X>y^>^) TrSi^ilL;^ 

htfj^) -C(ix^y^>^75t-r/uT^^^?5:o;tU>^X h 

[0 0 4 6] t^, i^m:mmm<Dm:^':^m^m^^n\^. m 

[0 0 4 7] 

±(7DIMPi/t^->^^7t^l^tci0^3^fe (•^^x 

/^) ±^zm'^:^^ iimytmm^^Mmz^Mi.tsi:^^^m 
^mmmm-^miz. m^^^^^mmzm^Lrzm 
^<Dmmyt^j^X'm^r^^th\z. yt^^^mt^yt 
M^mm^^ym^a^yt^mm^^ < u^^mizmmr 
^:it{z^'oxytM^wmf'(0H^mit^mr)'O'o. mm 



m/^^''>^^:^/\m±\z^i^^mmttx^Mmyt't^:i 

[0 0 4 8] mz:^mm(D^^mytmm^zxn^^. 
yt^^^mmn9-i^(Dm i ^mm^m^-r^m i 

mm^^^. m2^mm^^mtm.ymwL±.\z^^mr^ 
mzmmyt^^^K>mi^i.. mixtim2 4»r«mcoj5^ 

[0 0 4 9] SfcmffBm2^ife^i^tin£i®^#t^<h:^ 

'^k,rm^^mMm\z^mzmiE\.x. -^x^coi^mm 
^mytmm±izm^^i^mx^^m-^ c: t ^mm 

[^Sco^Wj:!^?^] 

[MX] ^^m<Dmmmm i co^^msgs 

[1L2 ] 2 (D^B&asSS 

[113 ] 3 (Dm^tmm 

[ [a 5 ] ^^^O^'/N^-r XCDMi^^^feOD :7 □ -5^ ^ — 

h 

[^^cDIS£?g] 

1 VX^7 

3 5^- 

4 ml^^myt^m 

5 U>X?^ 

6, 2 1, 3 2 ytm^mm^ 

8 U>Xm 

9 

1 0 u>xm 

1 1 ^3^^^^^ 
1 2 ('^x/N) 

1 3 mymmmnm 

1 4 ^7tS«X5"-v 

1 5 5^,5^1^ 

16 m2mmyt^^ 

3 1. 3 3, 3 4 U>X'^ 



(6) 



i^mW- 9-312254 




(7) 



!t#W¥ 9-312254 



CB3] 
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